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BACKGROUND 

1 . Field of Invention 

This invention relates to wireless networks and more particularly to a method and 
system for a mobile station to identify to a wireless network agent, an access point into a 
5 wireless network. The wireless network agent may be a foreign agent or a home agent of 
the wireless network, for example, and the access point enables the mobile station to 
communicate over an air interface with an entity in the wireless network. 

2. Description of Related Art 

Mobile Internet protocol ("mobile IP") defines mechanisms to allow a mobile 
10 station to move between coverage areas of wireless networks without communications 
with the mobile station being disrupted. 

A home network is one of the coverage areas of the wireless network. In the 
home network, the mobile station operates like a node on the wireless network. The 
mobile station has a home address that allows packets to be delivered directly to the 
1 5 mobile station. Also, the home network has a home agent. The mobile station registers 
with the home agent so that, among other functions, the home agent can keep track of 
whether the mobile station is in the coverage area of the home network. 

A visited network is another coverage area of the wireless network. The visited 
network is a network other than the home network. If the mobile station moves within 
20 the coverage area of the visited network, then the mobile station registers with a foreign 
agent. Among other functions, the foreign agent keeps track of whether the mobile 
station is in the coverage area of the foreign network. The mobile station also registers 
with the home agent. By registering with the home agent, the home agent can direct to 



the visited network any packets having the home address of the mobile station. The 
mobile station obtains a temporary IP address in the visited network, through dynamic 
host configuration protocol (DHCP) or any other mechanism. The temporary IP address 
allows the mobile station to receive packets when attached to the visited network. 
5 The carrier division multiple access (CDMA) architecture defines an exemplary 

configuration of the home network and the visited network. In the CDMA architecture, 
the home network and the visited network include a base station and a packet data 
serving node (PDSN). The base station produces a radiation pattern that defines a 
coverage area for the visited network and the PDSN provides a packet-based interface 

10 into an IP network. 

When a traffic channel is assigned to the mobile station and a radio-packet (R-P) 
link is established between the base station and the PDSN, the mobile station can 
communicate with the entities in the CDMA architecture. The traffic channel carries 
packets between the mobile station and the base station and the R-P link carries packets 

1 5 between the base station and the PDSN. 
Registration on the Wireless Network 

The mobile station will engage in mobile IP registration after establishing the PPP 
session. The process by which the mobile station engages in mobile IP registration 
depends on whether the mobile station is in a visited network or in a home network. 

20 (a) Mobile Registration in a Visited Network 

If the mobile station is in a visited network, then the mobile station listens for 
agent advertisement messages fi*om a foreign agent in the wireless network. The agent 
advertisement messages indicate to the mobile station that a foreign agent is available to 



3 



serve the mobile station. When a mobile station receives an agent advertisement 
message, it sends a mobile station registration request to the foreign agent. 

The foreign agent will receive the mobile registration request. Then, the foreign 
agent will send an access request to an authentication, authorization, and accounting 
5 (AAA) server. The access request may have a base station identifier (BSDD). The BSED 
uniquely identifies the base station that serves the mobile station. The access request is a 
request by the foreign agent to authorize the mobile station to register with the foreign 
agent. The base station provides the BSID to the PDSN when the R-P link is established. 
The AAA server will use the BSID of the base station to determine whether to 

10 authorize the mobile station to register with the foreign agent. If certain base stations 

identified by the BSID serve the mobile station, then the AAA server might not allow the 
mobile station to register with the foreign agent. If other base stations identified by the 
BSID serve the mobile station, then the AAA server might allow the mobile station to 
register with the foreign agent. The AAA server may also use the BSID to provide 

1 5 differentiated billing to the mobile station based on the particular base station that serves 
the mobile station. The wireless network may bill an account for the mobile station at 
one rate if the base station that serves the mobile station is part of one group of base 
stations, and bill the account for the mobile station at a second rate if the base station is 
part of another group of base stations. 

20 The AAA server sends a reply to the access request, indicating whether the 

mobile station is authorized to register with the foreign agent. Then, the foreign agent 
may send the registration request to the home agent so that the home agent can determine 
whether the mobile station is authorized to register with the home agent. Like the foreign 
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agent, the home agent may send an access request to the AAA. In turn, the home agent 
may receive an access reply to the access request. The access reply may indicate whether 
the mobile station is authorized to register with the home agent. In this regard, the home 
agent may provide to the foreign agent an indication of whether the mobile station is 
5 authorized to register with the home agent. 

If the AAA server refuses to authorize the access requests, then the mobile station 
is not authorized to register with the foreign agent and/or the home agent. The mobile 
station caimot communicate over the wireless network. If the AAA server authorizes the 
access requests, then the mobile station is authorized to register with the foreign agent 

10 and the home agent. From this point forward, the home agent may turmel to the foreign 
agent packets destined to the mobile station. The foreign agent then delivers them to the 
mobile station. When the mobile station is originating packets, the mobile station can 
send them to the foreign agent which then tunnels them to the home agent. 
(b) Mobile Registration on a Home Network 

15 When the mobile station is in the home network, the mobile station sends the 

mobile registration message to a home agent. The mobile station might not have to send 
a mobile registration message to a foreign agent because the mobile station is already in 
the home network. The mobile station inserts the address of the home agent into the 
mobile registration message and sends the mobile registration message to the home agent. 

20 The mobile station typically is programmed with the address of the home agent. 

The home agent will receive the mobile registration request and send an access 
request to the AAA server. The access request may have a BSID. The AAA server will 
use the BSID to determine whether to authorize the mobile station to register with the 
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home agent and/or to provide differentiated billing to the wireless terminal The AAA 
server then sends a reply to access request, indicating whether the mobile station is 
authorized to register with the home agent. In turn, the home agent may provide to the 
mobile station an indication of whether mobile station is authorized to register with the 
5 home agent. 

802.11 Protocol Networks 

In a CDMA network, the AAA server uses the BSID to authorize the mobile 
station to register with a wireless network agent and provide differentiated billing to the 
mobile station, for example. In the Institute of Electronics and Electrical Engineers 

10 (IEEE) 802. 1 1 et al. protocol, another well known wireless network protocol, the mobile 
station accesses a wireless network through an access point. The access point is 
analogous to the base station, but the access point typically serves a geographic area 
smaller than that served by the base station of the CDMA network. Also, the access point 
typically provides higher bandwidth communication to the mobile station compared to 

15 the base station. Mobile IP call setup in an 802.1 1 protocol network also involves 

sending a mobile IP registration request to a wireless network agent and the AAA server 
authenticating the mobile station to register with the wireless network agent. But because 
the 802.1 1 protocol network does not define any mechanism for identifying to the 
wireless network agent an indication of the access point into the wireless network, the 

20 802.1 1 protocol network is not arranged to provide similar services available to mobile 
stations operating in the CDMA architecture. 
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SUMMARY 

In accordance with an exemplary embodiment, a mobile station inserts an access 
point identifier into a mobile registration message. The access point identifier may 
identify an access point into the wireless network. The mobile station then sends the 
5 mobile registration message to a wireless network agent, via the access point. The 
wireless network agent may receive this mobile registration message, extract the access 
point identifier from the mobile registration message, and send the access point identifier 
to an AAA server. The AAA server may then use the access point identifier to provide a 
location-based service to the mobile station. 

10 The location-based service might be for the AAA server to make a determination 

of whether to authorize the mobile station to register with the wireless network agent 
based on the access point identifier. Additionally or alternatively, the AAA server may 
(based on the access point identifier) refiise the registration by the mobile station, send to 
the mobile station an indication of an altemative access point, and the mobile station may 

1 5 establish communication with the altemative access point. Still additionally or 

altematively, the AAA server may establish a billing rate for the mobile station based on 
the access point identifier. 

These as well as other aspects and advantages will become apparent to those of 
ordinary skill in the art by reading the following detailed description, with appropriate 

20 reference to the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

An exemplary embodiment of the present invention is described herein with 
reference to the drawings, in which: 

Figure 1 is a block diagram of a wireless network; 

Figure 2 is a block diagram of a mobile station that operates in the wireless 
network of Figure 1; 

Figure 3 is a flow chart that generally depicts functions performed by the mobile 
station of Figure 2; 

Figure 4 is an illustration of a mobile IP registration request described in the flow 
chart of Figure 3; 

Figure 5 is an illustration of a mobile IP registration reply described in the flow 
chart of Figure 3; 

Figure 6 is a call flow for mobile call setup in the wireless network of Figure 1; 

and 

Figure 7 is alternative call flow for mobile call setup in the wireless network of 
Figure 1. 
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DETAILED DESCRIPTION OF AN EXEMPLARY EMBODIMENT 



Figure 1 is a block diagram of a wireless network architecture in which an 
exemplary embodiment of the present invention may be employed. Those skilled in the 
art will appreciate that many of the elements described in the exemplary embodiment are 
5 functional entities that may be implemented as discrete components or in conjunction 
with other components, in any suitable combination or location. Still further, various 
functions described herein as being performed by one or more entities may be carried out 
by a processor programmed to execute an appropriate set of computer instructions stored 
in memory. Provided with the present disclosure, those skilled in the art can readily 

10 prepare the appropriate set of computer instructions to perform the various functions. 

As illustrated in Figure 1 , the wireless network may be a wireless local area 
network (WLAN) (also known as a "WiFi" network) for providing wireless 
communication services to a mobile station. The IEEE 802.1 1 et ai specification defines 
the elements of the WLAN network. Exemplary embodiments may be implemented in 

15 the WLAN network, for example, but such implementations are not limited to the WLAN 
network. 

The wireless network is shown to include a mobile station 12 that communicates, 
via an air interface 22, with an access point 30. The mobile station 12 might be a cellular 
telephone or a computer with wireless modem, for example. The access point 30 
20 facilitates conraiunication by the mobile station 1 2 over the air interface 22. The mobile 
station 12 communicates with the access point 30 using the 802. 11 protocol. The access 
point 30 may include an antenna that produces a radiation pattern defining a cell and/or 
sector in which a plurality of mobile stations operate. Among other functions, the access 
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point 30 may broadcast an access point identifier. The access point identifier may take 
the form of a service set identifier (SSID) or extended SSID. Typically, the SSID 
identifies an access point into the wireless network, and the extended SSDD identifies a 
number of access points into the wireless network. 
5 The mobile station 12 listens for a broadcast of the access point identifier fi-om 

one or more access points. For example, the mobile station 12 may monitor one or more 
predetermined fi-equencies for broadcasts of one or more access point identifiers by the 
access points. The mobile station 12 may use the one or more access point identifiers 
received in the broadcasts to identify one or more access points available to the mobile 
10 station 12. 

A plurality of access points 30 may be coupled to an access point controller 32. 
The access point controller 32 aggregates packets fi-om the plurality of access points. In 
turn, the access point controller 32 is coupled to a core network 38. The core network 38 
has a server 34, a AAA server 40, and a DHCP server 42. The server 34 in the core 

1 5 network 38 may run computer instructions stored in memory that defines a wireless 

network agent. The server 34 might be a PDSN and the wireless network agent might be 
a foreign agent. The DHCP server 42 in the core network 38 functions to assigns an IP 
address to the mobile station 12 in the visited network. Additionally, the AAA server 40 
performs authentication, authorization, and accounting service for the mobile station 12. 

20 The foreign agent 34 typically exchanges signals with the AAA server 40 to 

authenticate the mobile station 12 to register with the foreign agent 34. The signals may 
confirm to industry standard remote authentication dial-in user service (RADIUS) 
protocol or the industry standard DIAMETER protocol. 
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The core network 38 may be coupled to an IP network 36. The IP network 36 
may have a server 44 which executes computer instructions stored in memory to define 
another wireless network agent. The wireless network agent is a home agent 44. The 
home agent 44 exchanges signals with a AAA server 46 to authenticate the mobile station 
12 to register with the home agent 44. 

The wireless network architecture of Figure 1 may take a variety of other forms. 
For instance, the access point 30 might be directly coupled to the core network 38 rather 
than being coupled via an access point controller 32. Additionally or alternatively, the 
wireless network architecture might not have a foreign agent 34, and in this regard, the 
mobile station 12 might register directly with the home agent 44 and not with the foreign 
agent 34. This arrangement is commonly referred to as a co-located architecture. Other 
arrangements are also possible. 

Figure 2 is a block diagram showing functional components of the mobile station 
12. As illustrated, the mobile station 12 includes a wireless communication interface 44, 
a user interface 46, a processor 48, and memory 50, coupled to a bus 52. The bus 52 
communicatively couples the functional components of the mobile station 12. 

In the exemplary embodiment, the wireless communication interface 44 enables 
the mobile station 12 to transmit and receive signals over the air interface 22. The 
wireless communication interface 44 typically includes some type of transceiver circuitry 
for transmitting and receiving the signals over the air interface 22. An example of the 
transceiver circuitry might be the radioOne™ chipset manufactured by Qualcomm™ of 
San Diego, California, but other arrangements are also possible. 
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The user interface 46 operates in conjunction with the wireless communication 
interface 44 so that a user can send and receive signals over the air interface 22. The user 
interface 46 may include an input mechanism and an output mechanism. The form of the 
input mechanism and output mechanism may depend on the type of mobile station 12. If 
5 the mobile station is a computer with wireless modem, then the input mechanism might 
be a keyboard for converting user-input into data signals and the output mechanism might 
be a video display for displaying data defined by received data signals. On the other 
hand, if the mobile station 12 is a cellular telephone, then the input mechanism might be a 
microphone for picking up audio sounds and the output mechanism might be a speaker 
10 for playing back audio sounds. Other arrangements are also possible. 

The processor 48 may executes computer instructions stored in the memory 50 to 
operate the wireless communication interface 44 and the user interface 46. For instance, 
the processor 48 may execute computer instructions that cause the wireless 
communication interface 44 to transmit and receive signals over the air interface 22 and 
15 the user interface 46 to receive input from the input mechanism and present information 
to the output mechanism. The memory 50 may store computer instructions executable by 
the processor 40 to perform other functions as well. 

Figure 3 is a flow chart that generally illustrates functions performed by the 
mobile station 12 to identify an access point 30 into a wireless network. The mobile 
20 station 12 provides the identification to a wireless network agent, for example, the 

foreign agent and/or home agent. In turn, the wireless network agent may provide the 
identification to the AAA server 40. The AAA server 40 will then be able to provide 
location-based services to the mobile station 12. 
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At step 100, the mobile station 12 obtains an access point identifier. The access 
point identifier may be received in a broadcast by the access point 30. Alternatively, the 
mobile station 12 may retrieve an access point identifier fi-om the memory 50. For 
instance, the mobile station 12 may be programmed with an access point identifier during 
an initialization or configuration of the mobile station 12. At step 102, the mobile station 
12 inserts the access point identifier into a mobile registration message. The mobile 
registration message is a request by the mobile station 12 to access the wireless network 
via the access point 30. Then, at step 104, the mobile station 12 sends the mobile 
registration message to a wireless network agent via the access point 30. At step 106, 
the mobile station 12 receives a mobile registration reply. The mobile registration reply 
may indicate whether the mobile registration request was granted. 

The access point identifier identifies the particular access point 30 via which the 
mobile station 12 sent its mobile registration message, and thus a general location of the 
mobile station 12 in the wireless network. As a result, by inserting the access point 
identifier into the mobile registration message, the mobile station 12 is able relay to the 
wireless network agent its general location. The wireless network agent may receive the 
access point identifier and send the access point identifier to the AAA server 40. For 
instance, the wireless network agent may send the access point identifier in an access 
request or an accounting record, using the well-known RADIUS or DIAMETER 
protocol. The access request is an authorization request by the wireless network agent 
and the accounting record typically contains accounting information, such as a number of 
packets sent to the wireless terminal and an IP address of the mobile station. The AAA 
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server 40 may receive this access point identifier and use the access point identifier to 
provide various location-based services to the mobile station 12. 

In one arrangement, the AAA server 40 may use the access point identifier to 
authorize the mobile station 12 to register with the wireless network agent. For example, 
the mobile station 12 may be allowed to register with the wireless network agent if the 
access point identifier in the mobile registration message identifies a particular access 
point into the wireless network. On the other hand, if the access point identifier does not 
identify a particular access point into the wireless network, then the mobile station 12 
might not be allowed to register with the wireless network agent. 

In another arrangement, the AAA server 40 may use the access point identifier to 
provide differentiated billing to the mobile station 12. The access point identified by the 
access point identifier indicates the access point by which the mobile station accesses the 
wireless network. The AAA server 40 can keep track of the access point by which the 
mobile station accesses the wireless network and charge the mobile station at a rate in 
accordance with the access point. 

In yet another arrangement, the AAA server 40 may use the access point identifier 
to direct the mobile station 12 to certain access points 30 in the wireless network. The 
access point identifier idenfifies the access point by which the mobile station is accessing 
the wireless network. In some cases, the AAA server 40 may determine that the mobile 
station should access the wireless network though an ahemative access point. By 
accessing the wireless network through the alternative access point, network load is 
spread out more evenly over all the access points 30 into the wireless network. In this 
regard, the AAA server 40 may use the access point identifier in the mobile registration 
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message to identify an alternative access point into the access point. The AAA server 40 
may cause the wireless network agent to insert into the mobile registration reply an 
indication of an alternative access point through which the mobile station 12 should send 
a mobile registration request. 

Figure 4 illustrates an exemplary form of the mobile IP registration request 118. 
The mobile IP registration request 118 typically has an extension field 120 for inserting 
user-specific information. The mobile station may insert the access point identifier into 
the extension field 120 of the mobile IP registration request. 

For example, the extension field 120 is arranged to have a type field 126, a length 
field 128, and a data field 130. For an access point identifier, the type field 126 may have 
a code indicative of an access point identifier inserted into the extension field, the length 
field 128 may identify a character length of the access point identifier, and the data field 
130 may identify the access point identifier. The access point identifier may be a 
character string that identifies an access point 30, but other arrangements are also 
possible. 

Alternatively, the extension field 120 may support a critical vendor specific 
extension (CVSE) 132 or a normal vendor specific extension (NYSE) 134. The CVSE 
132 and NYSE 134 are alternative formats that the extension field 120 could take. The 
CVSE 132 and the NYSE 134 allow vendors to describe their own extensions. The 
CVSE 132 and NYSE 134 may have a vendor identification 136 that uniquely identifies 
the vendor. The vendor identification is followed by a type field 138 which identifies to 
the vendor that an access point identifier is in a value field 140. 
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The difference between the CVSE and NVSE is the manner in which the 
extension field is treated by a recipient. If a recipient of this packet does not recognize a 
CVSE extension, then the packet is discarded. On the other hand, if the recipient of the 
packet does not recognize a NVSE, then the extension field is skipped, but the packet is 
5 not discarded. 

Figure 5 illustrates an exemplary form of the mobile IP registration reply 122. 
The registration reply 122 may indicate whether the mobile station registration is granted, 
or alternatively identify an alternative access point into the wireless network. Like the 
registration request, the registration reply may have an extension field 124. The wireless 

10 network agent may insert an access point identifier into the extension field 124 of the 
registration reply to identify the alternative access point into the wireless network. The 
extension field 124 may have a type, length, value format, a CVSE format, or a NVSE 
format, for example. The mobile station 12 may receive this mobile IP registration reply 
and extract the access point identifier in the extension field to determine the alternative 

1 5 access point to which it should send the registration request. 

Figure 6 is a call flow that depicts mobile IP call setup when the wireless network 
has a foreign agent and a home agent, in accordance with the exemplary embodiment of 
the present invention. 

At step 200, the mobile station 12 establishes an air link with an access point 30 

20 into the wireless network. The air link facilitates communication between the mobile 

station 12 and the access point 30 over the air interface 22. For example, the access point 
may broadcast an access point identifier, e.g., an SSID or extended SSDD, to the mobile 
station 12 and the mobile station 12 may listen for the access point identifier in the 
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broadcast. When the mobile station 12 receives the access point identifier, the mobile 
station 12 will send an access request. The access request is sent to the access point 30 
identified by the access point identifier. Also, the access point 30 may assign a traffic 
channel to the mobile station 12. The traffic channel allows the mobile station 12 to 
5 exchange data traffic with the access point 30, over the air interface. 

At step 202, the mobile station receives a temporary IP address from the DHCP 
server 42. The IP address of the mobile station 12 may be dynamically assigned. In this 
regard, the DHCP server may assign an IP address to the mobile station 12, and send the 
JP address to the mobile station 12 when the access point 30 grants the traffic channel to 

1 0 the mobile station 1 2 . 

After obtaining the traffic channel and the IP address, the mobile station 12 
engages in mobile IP registration. At step 204, a foreign agent sends an agent 
advertisement to the mobile station 12. The agent advertisement indicates that the 
foreign agent is available to serve the mobile station 12. The mobile station 12 receives 

1 5 the agent advertisement, insert into a mobile registration request, the access point 
identifier received in the broadcast by the access point 30, and at step 206, sends the 
mobile registration request to the foreign agent. The mobile station 12 sends the mobile 
registration request to the foreign agent via the access point 30 identified by the access 
point identifier. The mobile registration request is a request to register with the foreign 

20 agent. 

The foreign agent receives the mobile IP registration request. The foreign agent 
extracts the access point identifier fi*om the mobile IP registration request and inserts the 
access point identifier into an access request. Additionally, the foreign agent may store 

17 



the access point identifier in memory to keep track of the access point which the mobile 
station 12 uses. At step 208, the foreign agent may send a message to the AAA server 40 
having the access point identifier. The message is preferably an access request but the 
message could also take the form of an accounting record. The message may be sent to 
the AAA server 40 using RADIUS, DIAMETER, or some other type of protocol. 

The AAA server 40 receives the access request and uses the access point 
identifier to provide one or more location-based services to the mobile station 12. For 
instance, the AAA server 40 may determine whether to authorize the mobile station 12 to 
register with a wireless network agent. If the access point identifier identifies one of 
certain access points 30, then the AAA server 40 authorizes the mobile station 12 to 
register with the wireless network agent. On the other hand, if the access point identifier 
does not identify one of certain access points 30, then the AAA server 40 might not 
authorize the mobile station 12 to register with the wireless network agent. 

Additionally or alternatively, the AAA server 40 may use the access point 
identifier to provide location-based billing. For instance, the access point identifier may 
define a certain billing rate for communication by the mobile station 12. When the 
mobile station 12 communicates with the foreign agent through certain access points 30, 
then the communication will be billed at one rate, while when the mobile station 12 
communicates with the foreign agent through other access points 30, then the 
communication will be billed at another rate. The exemplary embodiment is not limited 
by how the AAA server 40 uses the access point identifier. 

At step 210, the AAA server 40 sends to the foreign agent an access reply to the 
access request. The access reply indicates whether the mobile station is authorized to 
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register with the foreign agent. At step 212, the foreign agent then sends the mobile IP 
registration request to the home agent. The home agent determines whether the mobile 
station 12 is authorized to register with the home agent. The home agent may extract the 
access point identifier from the mobile EP registration request and insert the access point 
identifier into an access request. Additionally, the home agent may store the access point 
identifier in memory to keep track of the access point which the mobile station 12 uses. 
At step 214, the home agent sends an access request to the AAA server 40. The access 
request may identify the access point identifier so that one or more location-based 
services are provided to the mobile station 12. At step 216, the AAA server 40 sends an 
access reply to the access request that indicates to the home agent whether the mobile 
station 12 is authorized to register with the home agent. Then, at step 218, the home 
agent sends a mobile IP registration reply to the foreign agent. The mobile IP registration 
reply may indicate whether AAA server 40 authorized the mobile station 12 to register 
with the home agent. 

At step 218, the foreign agent sends a mobile registration reply to the mobile 
station 12. If both the access replies received at steps 210 and 216 indicate that the 
mobile station's registration is authorized, then the mobile registration reply indicates that 
the mobile station is authorized to register with the foreign agent. If one or both of the 
replies received at steps 210 and 218 indicates that the registration is not authorized, then 
the mobile station 12 is not authorized to register with the foreign agent. 

In the event that the mobile station 12 is not authorized, one or both of the access 
replies received at steps 210, 218 may indicate an alternative access point via which the 
mobile station 12 can send a mobile registration message. The alternative access point 
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may be different from the access point identified by the access point identifier sent by the 
mobile station. The foreign agent may insert an indication of the aUemative access point 
into the mobile registration reply that is sent to the mobile station 12 at step 220, the 
mobile station 12 may receive the mobile registration reply, and then the mobile station 
12 may then establish an air link with the alternative access point. For instance, the 
mobile station may send an access request to the alternative access point, and receive a 
traffic channel and IP address. The mobile station 12 may then send a registration 
request through the alternative access point to the foreign agent or some other wireless 
network agent. 

Figure 6 illustrates an exemplary mobile IP call setup when the mobile station is 
in a visited network. In some instances, the mobile station might be in a home network 
or the wireless network might not have a foreign agent. In these instances, the mobile 
station will register directly with a home agent. Figure 7 illustrates an exemplary mobile 
IP call set up in such an arrangement. 

At step 300, the mobile station 12 establishes an air link with an access point 30 
into the wireless network. The air link facilitates communication between the mobile 
station 12 and the access point 30 over the air interface 22. Then, at step 302, the mobile 
station 12 sends a mobile registration request to the home agent, via an access point 30. 
The mobile registration request has an access point identifier. The home agent receives 
the mobile registration request, extracts the access point identifier from the mobile IP 
registration request, and inserts the access point identifier into an access request. 
Additionally, the home agent may store the access point identifier in memory to keep 
track of the access point which the mobile station 12 uses. At step 304, the home agent 



20 



may send a message to the AAA server 40. The message is preferably an access request 
but the message could also take the form of an accounting record. The message may be 
sent to the AAA server 40 using RADIUS, DIAMETER, or some other type of protocol 
At step 306, the AAA server 40 sends an access reply to the access request, and in txun, at 
step 308, the home agent sends a mobile registration reply to the mobile registration 
request. The mobile registration reply could indicate whether the mobile station 12 is 
authorized to register with the home agent. Additionally, the mobile registration reply 
indicates an alternative access point into the wireless network. The mobile station 12 
could establish an air link with this alternative access point and send a mobile registration 
request to the wireless network agent via this alternative access point. 

In the exemplary embodiment described above, the mobile station 12 inserts an 
access point identifier into the mobile registration message. This access point identifier 
enables location-based services to be provided to the mobile station 12. In addition to 
inserting an access point identifier, the mobile station 12 may insert other types of 
information into the mobile registration message. For instance, if the mobile station 12 
has a global positioning system (GPS) receiver arranged to determine the location of the 
mobile station 12, then the mobile station 12 might insert an indication of the location 
into the extension field 120 of the registration message. Additionally, the mobile station 
12 might insert one or more of the following information into the extension field 120 of 
the mobile registration message: 

• IP address assigned by the DHCP server 

• Indication of the traffic channel 

• A relative strength of a signal received from the access point 
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• A hardware address of the mobile station, such as an 802. 1 1 MAC address 

• Parameters sent by the DCHP, including an IP address of the DHCP 
The mobile station may set the type field 126 in the extension field 120 to 

correspond to a type of information inserted into the message. The types of information 
the mobile station might insert into the mobile registration message could take a variety 
of forms. 

An exemplary embodiment of the present invention has been described above. 
Those skilled in the art will understand, however, that changes and modifications may be 
made to this embodiment without departing from the true scope and spirit of the present 
invention, which is defined by the claims. 
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